Prox1, master regulator of the lymphatic vasculature phenotype.
In contrast to the extensive molecular and functional characterization of blood vascular endothelium, little is known about the mechanisms that control the formation and lineage-specific differentiation and function of lymphatic vessels. The homeobox gene Prox1, the vertebrate homologue of the Drosophila prospero gene, has been recently identified to be required for the induction of lymphatic vascular development from preexisting embryonic veins, and studies in Prox1-deficient mice have confirmed Florence Sabin's original hypothesis about the origin of the lymphatic vascular system from embryonic veins. The recent establishment of cell culture models for the selective propagation of blood vascular and lymphatic endothelial cells, together with the findings that these cells maintain their lineage-specific differentiation in vitro, has led to the discovery that Prox1 expression is sufficient to induce a lymphatic phenotype in blood vascular endothelium. Ectopic expression of Prox1 downregulated blood vascular-associated genes and also upregulated some of the known lymphatic endothelial cell markers. Together, these studies suggest that the blood vascular phenotype represents the default endothelial differentiation and they identify an essential role of Prox1 in the program specifying lymphatic endothelial cell fate.